The studies of semiconductor nanowires (NWs) have been recently intensified due to the hope of using these 1D structures as "building blocks" for nanoscale electronic and photonic devices. Heavily p-type doped ZnTe alloyed with MnTe exhibits at low temperature the paramagnetic-to-ferromagnetic phase transition thus making the ZnMnTe NWs potentially attractive for model spintronic nanodevices. We have previously succeeded in molecular beam epitaxial growth of ZnTe NWs [1] based on the gold-catalyzed vapour-liquid-solid (VLS) mechanism. In this paper we report on the first growth and studies of diluted magnetic semiconductor (DMS) ZnMnTe NWs and core-shell (ZnTe-ZnMnTe) NWs. The growth of these zinc-blende (ZB) NWs having an average diameter of about 30 nm and typical length between 1 and 2 µm was performed on (001) and (011)-oriented GaAs substrates.
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X-ray diffraction, scanning and transmission electron microscopy, atomic force microscopy, and Raman scattering were performed to determine the structure of NWs, their chemical composition and morphology. The photoluminescence (PL) spectra of either asgrown NWs on GaAs substrate or of NWs extracted from the substrate and deposited onto Si wafer were collected using various laser lines at temperatures from 1.6 K to 150 K.
We present a comparison of µ-PL measurements performed on several (~15-20) ZnMnTe NWs resting on Si wafer with the macro-PL of as-grown NWs. In both cases we have observed PL typical of intra-ion optical transitions between the 3d electronic levels of Mn 2+ perturbed by a crystal field and centered at energy of about 2 eV. The temperature dependence of this transition was carefully studied in the range from 10 to 100 K. We have observed an anomalous decrease of the peak energy of the Mn 2+ emission band at temperatures below 50 K, followed by an increase of the emission energy at temperatures higher than approximately 60 K. This temperature variation of the 4 T 1 → 6 A 1 luminescence transition, observed previously in ZB DMS layers, results mainly from the effect of screening of the Coulomb repulsion force between d electrons and from variation of the crystal field potential due to thermal lattice dilation and electron-phonon interaction [2] , and thus provides strong evidence that Mn 2+ ions in our NWs are located at tetrahedral lattice sites.
